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Impact of 9/11-Induced Adverse
Experiences on the Mental Health
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Soyoung Kwon
Yongsok Kim

Texas A & M University Kingsville

Jiyoung Moon

St. Mary’s University
Much research has documented the mental health consequences of the
terrorist attacks of September 11, 2001; however, little is known about
how the 9/11 attacks affect the mental health of Latino Americans. This
study uses a nationally representative sample of Latino Americans (N =
2,346) from the National Latino and Asian American Study (NLAAS) to
examine the relationships between 9/11-induced negative life experiences
and mental disorders. The former includes losing a job, reducing family
income, feeling less safe and secure, discrimination, loss of optimism, and
inability to cope with things. For the latter, mental disorders may exhibit
as psychological distress, depressive disorder, and anxiety disorder. This
study also evaluates the moderating role of religious service attendance
in these relationships. Results indicated that the negative life experiences
resulting from the 9/11 terrorist attacks were predictive of psychological
distress, depressive disorder, and anxiety disorder. In addition, religious
service attendance exhibited the buffering effect of the 9/11-related experiences on distress and depressive disorder, but not on anxiety disorder.
Findings highlight the potential role of religious service attendance in
mitigating the adverse mental health effects of stressors among Latinos
Americans especially in the aftermath of a disaster.
Keywords: stressors, psychological distress, mental disorder, religious service attendance
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Introduction
September 11, 2001 (9/11) terrorist attacks have significantly impacted the lives of all Americans. Such effects include, but are not
limited to, loss of lives, physical and psychological injuries, financial deprivation, feelings of alienation, and fear of terrorist attacks.
Therefore, significant effort has been put into examining the immediate and enduring health effects of 9/11 (Brackbill et al., 2019;
Richman et al., 2008; Schlenger et al., 2002; Silver et al., 2002).
Most of the literature on 9/11 terrorist attacks and mental health
has primarily focused on those in direct proximity to the traumatic
event, i.e., residents in the New York City and first-time responders
(Lowell et al., 2018), Arabs and Muslims (Abu-Ras & Suarez, 2009),
and the U.S. general population (Schuster et al., 2001). Studies related to the impact of 9/11 on the mental health and social treatment of
Arabs and Muslims in the United States (Abu-Ras & Suarez, 2009;
Bilici, 2011; Cainkar, 2009; Ikizler & Szymanski, 2018; Samari, 2016)
strongly suggest the advisability of studying the impact of 9/11
event on other racial/ethnic minorities. For example, Latinos may
experience fear of being attacked “because they resemble the Muslim Arab terrorists of 9/11” (Abu-Ras & Suarez, 2009, p. 58). People
of color indeed were subjected to increased prejudice and discrimination following the terrorist attacks, especially Sikhs (Ahluwalia
& Pellettiere, 2010), Mexican immigrants (Hitlan et al., 2007), and
immigrants in general (Legewie, 2013). Population-based surveys
have found that racial/ethnic minorities and particularly Hispanics have disproportionately experienced PTSD following 9/11 compared to the general population (DiGrande et al., 2008; Galea et al.,
2002; Pantin et al., 2003; Schuster et al., 2001).
As immigration issues have been tethered to counterterrorism
in pursuit of national security in the post-9/11 period, Islamophobia has bled into hatred of Latinos (Branton et al., 2011; Romero &
Zarrugh, 2018; Waslin, 2003). This, in turn, has brought about a series of negative life experiences to the U.S. Latino community in the
U.S., including intensified discrimination against Latinos (Almeida
et al., 2016; Romero & Zarrugh, 2018) and worsened job prospects
for Latino immigrants in the post-9/11 period (Orrenius & Zavodny, 2009). Notwithstanding, Latinos are rarely the target group
of interest in the literature of the 9/11 attacks. Even less is known
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about how the 9/11 attacks adversely affected the mental health of
Latino Americans and under what conditions 9/11-induced negative experiences are less detrimental to mental health.
Given the growing Latino population in the U.S. and the widening health disparities (Alegria et al., 2004), many efforts have been
devoted to identifying correlates of mental health in Latino Americans. These primarily focus on cultural and familial factors, such
as discrimination, acculturative stressors, and family conflict (e.g.,
Finch et al., 2000; Perreira et al., 2015). Collectively, these factors
constitute a risk factor in stress research, especially for immigrants.
Yet, very few stress researchers have considered macro-level social
stressors as being detrimental to mental health in racial/ethnic minority populations (Richman et al., 2008). Another void in the literature is the lack of investigation of a moderator that could buffer or
exacerbate the health effects of traumatic events (e.g., 9/11-induced
stressors) in minorities.
The positive link between frequent religious service attendance
and favorable health outcomes has been well documented in the
general U.S. population, primarily in non-Hispanic white and African American populations (Koenig, 2015). To date, the extent of
literature remains somewhat limited; there has been little examination of this relationship among U.S. Latinos. This is despite findings
that religion plays a vital role in Latino American culture, and nearly 90% of Latinos in the U.S. embrace a faith tradition (Diaz-Stevens,
2018; Lerman et al., 2018; Steffen & Merrill, 2011). More significantly, religion serves as a coping strategy for Latinos (Fernandez &
Loukas, 2014; Lerman et al., 2018; Moreno & Cardemil, 2018). Considering the extant findings on mental health benefits of religion in
Latinos and other minorities, it seems reasonable to explore the role
of religious service attendance on Latino Americans’ experiences
and mental health in the post-9/11 context. Thus, the second aim
of the present study is to investigate whether religious service attendance moderates the relationship between 9/11-related negative
experiences and mental health in Latino Americans.
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Methods
Data and Sample
This study is based on a secondary analysis of data. Specifically,
the data were derived from the National Latino Asian American
Study (NLAAS), 2002-2003, a nationally representative sample of
noninstitutionalized Latino and Asian Americans residing in any
of the 50 states or Washington D.C. (Alegría et al., 2004; Center for
Multicultural Mental Health Research, 2014). Interviews were conducted either face-to-face or by telephone in English or the respondent’s choice of language (e.g., Spanish). The analyses conducted
for the present study focused on the Latino sample in NLAAS (n =
2,554), which consisted of 4 subgroups of Latinos identified based
on respondents’ self-reported ethnicity; Cuban (n = 577), Puerto Rican (n = 495), Mexican (n =868), and “other” (n = 614). Participants
who were 18 years of age or older were interviewed by trained bilingual interviewers fluent in both English and Spanish. The final
NLAAS weighted response rate for the Latino sample was 75.5%.
After dropping missing cases, the final samples for the current
study were 2,374 Latino Americans (see Table 1 for descriptive statistics of samples in this study).
Measures
Mental health. Psychological distress was assessed using the Kessler psychological distress scale (K-10) (Furukawa et al., 2003).
Participants were presented with 10 symptom questions, with
response categories of 1 “none of the time” through 5 “all of the
time.” Items were summed so that higher scores represent greater
distress (Cronbach’s α = .92). Because of the skewed distribution
of K-10 scores, we adopted a cut-off score of 19, which indicated
a sensitivity of 0.71, a specificity of 0.9 (Andrews & Slade, 2001),
and recoded K-10 scores such that those who scored under 20 were
coded as experiencing no or low distress (0) and those who scored
20 or above were coded as experiencing medium or high distress
(1). Depressive disorder was assessed with a dichotomized variable
indicating whether a diagnosis of major depression or dysthymia
existed in the past 12 months. Anxiety disorder was assessed with a
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dichotomized variable indicating the presence or absence of any
of the following disorders; panic attack, panic disorder, agoraphobia, social phobia, generalized anxiety disorder, or posttraumatic
stress disorder. The presence of those diagnoses was determined
with the World Mental Health Composite International Diagnostic
Interview (WMH-CIDI) (Kessler et al., 1998), which is equivalent
to the criteria of the Diagnostic and Statistical Manual of Mental
Disorders (American Psychiatric Association, 1994).
9/11-induced adverse experiences. Participants were asked, “As a
result of the [9/11] attacks, how much has your life been affected in
the following six areas—losing my job, reduction in family income,
feeling less safe and secure, having been treated unfairly because
of my race, ethnicity or physical appearance, less optimistic about
future, and no longer cope with things.” The responses to each item
were made on a 4-point Likert-type scale, not at all (1), a little (2),
some (3), and a lot (4). Responses to these six items were summed to
create a 9/11-induced adverse experiences index with higher scores
indicating greater 9/11-related negative experiences (Cronbach’s α
= .69).
Religious service attendance. Religious service attendance was assessed with a single item. Respondents were asked how often they
attend religious service. Response choices ranged from 1 (never)
to 5 (more than once a week). It should be noted that the response
for those with no religion was coded as a default of “never” in the
NLAAS data.
Control variables. Models also controlled for 9/11-related background factors, including knowing anyone killed 9/11 attacks,
knowing anyone injured 9/11 attacks, and time spent getting information from the media a few weeks after attacks (1 = none; 7 = more
than twelve hours). Time spent getting information from the media
serves as an indicator of the exposure to a traumatic event (Schuster et al., 2001; Silver et al., 2002). Furthermore, using the interview
date, we calculated the number of months that had passed after
9/11, and the time interval following the attacks was controlled in
the models.
The second set of covariates includes three risk factors for the
mental health of Latino Americans: everyday discrimination was
assessed using a nine-item scale in which respondents reported they had experienced unfair treatment in their day-to-day life
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(Cronbach’s α = .91) (Williams et al., 1997). We also used a measure
of acculturative stress consisting of a 10-item scale drawn from the
Hispanic Stress Inventory (HSI) (Cronbach’s α = .91) (Cervantes et
al., 1991). Finally, we measured family cultural conflict using fiveitems regarding respondents’ frequency of cultural and intergenerational conflict over values and goals (Cervantes et al., 1991) drawn
from a subscale of the HSI (Cronbach’s α = .79).
The third set of covariates contains sociodemographic characteristics: gender, age, marital status, education, ancestry, employment status, poverty status, years of residence in the U.S., English
proficiency, and region of residence. In addition, physical health
status, self-rated physical health, and the number of chronic conditions (e.g., chronic back pain, stroke, heart disease, etc.), was adjusted in the model. Finally, social desirability measured with Crowne
and Marlowe 10-item inventory was also controlled (Crowne &
Marlowe, 1960). Weighted descriptive statistics of all these variables are reported in Table 1.
Statistical Analysis
We calculated descriptive statistics for participants’ characteristics and the proportion of mental health outcomes and tested
differences by the 9/11-induced negative life experiences with Chisquare tests and ANOVA. Three nested logistic regression models
were performed to estimate the association between 9/11-induced
adverse experiences and mental health outcomes. Model 1 as the
baseline model contains the key independent variable, adjusting
for all control variables. Model 2 added religious service attendance
along with other known stressors in Latino Americans’ lives (i.e.,
discrimination, acculturative stressor, and family cultural conflict).
Finally, Model 3 included an interaction term between 9/11-induced negative experiences and religious attendance in each multivariate regression model to test the moderating effect of religious
attendance. Sampling weights were applied throughout the data
analyses to adjust for differential probabilities of selection and nonresponse (Alegria et al., 2004; Heeringa et al., 2004). All statistical
analyses were conducted in Stata16.0 (StataCorp, 2019).
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Results
Descriptive Patterns
For descriptive purposes, we categorized 9/11-induced adverse
experiences scores into no/low (4-8), medium (9-10), and high (1124) according to 3-quantiles. The first row of Table 1 shows that the
mean of the 9/11-induced adverse experiences index was 9.53 (SD
= 3.48, range = 4 to 24). The second set of rows reports that greater
9/11-induced adverse experiences were associated with more significant distress, depressive disorder, and anxiety disorder. Differences in mental health outcomes by 9/11-induced negative experiences were statistically significant and appeared reasonably large,
for example, 13% versus 27% anxiety disorder with low versus high
9/11-induced adverse experiences, respectively.
Overall Effect of 9/11 Terrorist Attacks
Table 2 reports the percentage of respondents on each item
that constitutes the 9/11-induced adverse experiences index. In the
post-9/11 period, 9/11-related life experiences seem to be primarily
involved in perceptions of the world as being less safe and less optimistic about the future. More than 60% of the Latino Americans
in our sample reported that they felt less safe. Nearly half of them
reported that they felt less optimistic about the future. Further, approximately a quarter of the participants reported that they lost
their job or went through reduction in family income.
Finally, 18% of the respondents reported experiences of unfair
treatment due to race/appearance as a result of the 9/11attacks. The
prevalence of discrimination is relatively lower compared to other
aspects of 9/11-induced adverse experiences. However, its negative
impact on mental health may be significant given the well-documented relationship between discrimination and mental health in
minorities (Williams et al., 1997).

Table 1. Weighted Descriptive Statistics of Study Variables by 9/11-Induced Adverse Experiences in
Latino Americans, NLAAS 2002-2003
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Table 1. (continued)
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Table 2. Ratings on each item of 9/11-induced adverse experiences Index among 2,374 Latinos in the U.S.
NLASS, 2002–2003
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Table 3. Results for multivariable logistic regression of psychological distress on 9/11-induced adverse experience and religious attendance in Latino Americans, NLAAS, 2002-2003 (N = 2,374)
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Predicting Mental Health in Latino Americans Post-9/11
Table 3 reports odds ratios from the logistic regression models
of psychological distress (K-10 with over 19). As shown in Model 1
of Table 3, each one-unit increase in 9/11-induced adverse experiences was associated with significantly greater odds of psychological distress (OR = 1.115, 95% CI 1.065-1.167). To put it in context,
the predicted probability of distress increased from 4% to 29% with
an increase in 9/11-induced adverse experiences scores from 4 to
24. Model 2 adds the attendance of religious services, showing that
the odds of reporting distress for those who attend more than once
a week of religious services are 69% lower than those who never
attend services (OR = .309, 95% CI .158-.60). Along with 9/11-related experiences, everyday discrimination, acculturative stress,
and family cultural conflict were also positively associated with increased odds of distress in Latino adults.
The interaction effect model (see Model 3) revealed that the association between 9/11-induced adverse experiences and distress
was moderated by religious attendance (OR = .810, 95% CI .688
-.955). Figure 1 plots predicted probabilities of moderate/high psychological distress, showing that the steepness of the positive relationship between 9/11-induced negative experiences and distress
depends on the frequency of attendance at religious services.
Specifically, the risk of distress associated with greater 9/11-related experiences is much lower for those who attend religious services
frequently (i.e., once a week) than those who never attend services.
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Figure 1. The Effect of 9/11-Induced Adverse Experiences on Psychological distress by Religious Service Attendance, NLAAS, 2002-2003

Table 4 reports results from the logistic regression models of
depressive disorder. In Model 1, a one-unit change in the negative
life experiences was associated with 8% higher odds of reporting
depressive disorder (OR = 1.082; 95% CI 1.029-1.134). To put this in
context, the predicted probability of depressive disorder increased
from 4% to 16% with an increase in 9/11-induced adverse experiences from 4 to 24. Further, the odds of having depressive disorder
for those who have attended religious services more than once a
week are 60% lower than those who have never attended the religious services (OR = .392, 95% CI:.191-.807) (Model 2). Model 2
shows that family cultural conflict and discrimination were significantly associated with increased risk of depressive disorder; however, acculturative stress was marginally significant at 0.10 level.
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Table 4. Results for multivariable logistic regression of 12-month depressive disorder on 9/11-induced adverse experience and religious
attendance in Latino Americans, NLAAS, 2002-2003 (N = 2,374)
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Figure 2. The Effect of 9/11-Induced Adverse Experiences on Depressive Disorder by Religious Service Attendance, NLAAS, 20022003. Note: Figure 2 is based on estimates derived from a model 3
of Table 3

Note: Figure 1 is based on estimates derived from a model 3 of Table 3

Finally, an interaction term was introduced to Model 3 of Table 4. A significant interaction effect (OR = .835, 95% CI: .723-.966)
was observed in regular religious service attenders (i.e., “once a
month”). As with psychological distress, the steepness of the positive relationship between 9/11-induced adverse experiences and
depressive disorder appears to vary by frequency of attendance at
religious services (see Figure 2). Among people with moderate and
high 9/11-induced adverse experiences, a higher risk of depressive
disorder is prominent in those who never attended religious services. In contrast, regular religious service attendees exhibited a
lower risk of depressive disorder.
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Table 5. Results for multivariable logistic regression of 12-month
anxiety disorder on 9/11-induced adverse experience and religious
attendance in Latino Americans, NLAAS, 2002-2003 (N = 2,374)
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The results from Model 1 of Table 5 indicate a positive relationship between 9/11-induced adverse experiences and anxiety
disorder. Specifically, each one-unit increase in 9/11-induced negative experiences was associated with a 9% increase in the odds of
reporting anxiety disorder (OR = 1.088, 95% CI 1.042-1.137). Also,
discrimination and family cultural conflict were associated with
increased odds of anxiety disorder. Finally, religious service attendance was negatively associated with anxiety disorder, which did
not reach statistical significance (see Model 2 of Table 5). The interaction effect of religious service attendance was not statistically
significant in predicting anxiety disorder (see Model 2 of Table 5).

Discussion
To advance our understanding of the mental health impacts after
the 9/11 terrorist attacks in diverse minority populations, we broadened our examination of post-9/11 experiences regarding discrimination, economic hardship, and terrorism-related fears. Using a sample
of Latino Americans in an existing population-based study, we investigated the extent to which the September 11, 2001, terror attacks
affected mental health, focusing on subsequent adverse social, economic, and psychological experiences in the Latino community. We
also evaluated the role of religious service attendance in the mental
health consequences of the 9/11 terrorist attacks.
Based on the NLAAS data collected between May 2002 and November 2003, most Latino Americans reported feeling less safe and
less optimistic about the future due to the 9/11 terrorist attacks. The
result resonates with recent polls, which reveal lingering concerns
about safety and fears of terrorism in the general population of
Americans, even nearly two decades after the terrorist attack (Mueller & Stewart, 2018; Reinhart, 2017). Also, Americans’ concerns about
terrorism are remarkably similar across the board (Reinhart, 2017).
Our findings may be no surprise; however, what matters are the enduring health effects (Brackbill et al., 2019). Considering that Latinos
in need of mental health care underutilize and have less access to
mental health services (Substance Abuse and Mental Health Services
Administration, 2015), it is critical to understand how the 9/11 attacks affect mental health in Latinos. While feeling unsafe as a result
of 9/11 was prevalent throughout most society, the fear and anxiety
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might have been intensified for Latinos in repressive and hostile sociopolitical contexts and may be exacerbated by current hardships.
The main finding from this study is that 9/11-induced adverse
experiences were a risk factor for distress and mental disorders.
There is plentiful evidence of a rise of anti- Islam/Muslim sentiment
after the 9/11 terrorist attacks, which is detrimental to the mental
health of people in that population. Recent studies have demonstrated that Islamophobia has concurrently extended to Latinos
through political rhetoric, public policy, and institutional changes
(Romero & Zarrugh, 2018). Presumably, the anti-immigrant climate
contributes to stressful life experiences, and health issues have been
seen in Latinos as a whole, not just immigrants (Almeida et al.,
2016; Vargas et al., 2017). The racialized nature of policies during
the post-9/11 period deserves consideration as a backdrop for the
mental health effects of 9/11.
It should be noted that neither immigrant policies nor the terrorist attacks themselves caused adverse health outcomes. Still, the
externalities of policies are likely to have significantly impacted
Latinos’ mental health. This finding suggests that it is worthwhile
to investigate the pathways by which anti-immigration policies and
political environments affect minorities’ mental health.
This explanation is also supported by the results from the supplemental analyses (not shown here). We regressed mental health
outcomes on each item of the 9/11-induced adverse experiences.
The results revealed that of the six items, feeling less optimistic
and safe, experiencing unfair treatment, and no longer coping with
things were all significantly associated with increased risk of psychological distress and depressive and anxiety disorders. However,
job loss and reduced family income were not statistically significant.
Table 2 showed that more than half of the Latino Americans in the
NLAAS sample felt less safe and less optimistic about the future,
whereas approximately a quarter of the respondents reported job
loss and reduction in family income. Together, Latinos seemed to
be affected by the 9/11 terrorist attacks primarily through adverse
psychological and social experiences rather than financial loss.
Another key finding is that religious service attendance acts as
a buffer against distress and depressive disorder associated with
the 9/11 terrorist attacks. The result corroborates the evidence in
the previous studies. For instance, the stress-buffering effects of
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religious attendance have been reported in some empirical studies of the Oklahoma City bombing event (Pargament et al., 1998),
Hurricane Katrina (Henslee et al., 2015), and in a sample of Latino
Americans (Ellison et al., 2009; Fernandez & Loukas, 2014; Hill et
al., 2020; Moreno & Cardemil, 2018). Several mechanisms underlie
the mental health benefits of religious attendance. The most frequently discussed explanation is that religious service attendance
grants access to social resources. These include social support and
social integration, as well as psychological resources, such as hope,
optimism, a positive outlook on a stressful situation, and the feeling of God’s presence in everyday matters (Acevedo et al., 2014;
Hill et al., 2020).
Interestingly, there were insignificant protective and buffering
effects of religious service attendance on anxiety disorder, which is
consistent with prior studies (Baetz et al., 2006; Koenig, 1999). This
null finding possibly has to do with the measurement for religious
involvement in this study. Specifically, we used the frequency of
religious service attendance, which may underestimate its health
benefits (Schnittker, 2001). A more direct way to measure religious
involvement, such as church-based social activities, worship, or
spiritual support, may have allowed us to find a more noticeable
effect on anxiety disorder (Pargament et al., 1998).
The present study is not without limitations. First, due to the
cross-sectional nature of the study, neither temporality nor causality can be established. Given the significant associations of 9/11-induced adverse experiences and religious attendance with mental
health, their reciprocal relationships cannot be ruled out. People
may increase their religious service attendance after the occurrence
of stressful life events and mental illness. Also, it is unclear whether
mental health disorders were pre-existing and concurrent to the disaster or caused or exacerbated by 9/11- induced stressors. Second,
this paper relied on only one dimension of religiosity, that is, “organizational” religiosity with religious service attendance as a measure. Future research should investigate the association between religion and health with a more detailed examination of religiosity (e.g.,
subjective religiosity and religious beliefs). Third, the key variables
of interest are all reliant on self-reports. Although social desirability
was controlled in the multivariate analyses, the participants could
not give their total experience of how 9/11 had affected their lives.
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Thus, this study is limited in removing respondents’ differential understanding and interpretation of the survey questions.
The data from the NLLAS were collected in 2002-2003, which
was well suited to explore the effects of 9/11 on mental health in
Latino Americans. Therefore, we should admit that the results from
this study only reflect the observed time period, 2002-2003. Nevertheless, the results of this study remain relevant in that they serve
as the basis for future research and call for attention to be focused
on how macro-level traumas and disasters impinge on mental
health in racial/ethnic minorities. This work discusses how terrorist
attacks might differ from other macro-level traumas, such as natural disasters and pandemics, in affecting mental health, and it also
addresses the role of religion in addressing mental distress minorities experienced during and after traumatic events.

Conclusion
These findings highlight the possibility that, even if people are
indirectly exposed to traumatic events, the ensuing stressful life experiences and acute stress reactions may increase vulnerability to
mental health problems. Recognizing how adverse experiences resulting from the 9/11 attacks and other disasters affect health could
play a meaningful role in adapting mental health interventions to
address mental illness symptoms experienced by Latinos in America. This is particularly important because disasters often hit racial/
ethnic minority groups the hardest, exacerbating existing health
disparities. Religious leaders and congregations may play a vital
role in disseminating mental health care information and resources
among Latinos, especially after traumatic events (Campbell et al.,
2007; Caplan, 2019). In conclusion, this group’s religious involvement and reaction to traumatic events should be considered and
addressed in clinical settings.
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